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Abstract. During last 5 years it was possible to observe a considerable in- 
tensification of development of regional geoportals in European Union and 
European Economic Area (EEA) countries. The authors analysed the the- 
matic scope of geodata published by BO geoportals of the first- level ad- 
ministrative units of these countries, theirs functionality, the methods used 
for data portrayal, and their correctness. This paper proposes the typology 
of official regional geoinformation services in EU and EEA countries, taking 
like a criterion the thematic scope of published spatial information, the 
avail able functions and employed methods of cartographic presentation. 
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1. Introduction 

I ncreasing need for spatial information and it's fast publication, advances in 
web technologies, and legal determinants related to the INSPIRE directive 
have resulted during last 5 years in a considerable intensification of devel- 
opment of regional geoportals in European Union and European Economic 
Area (EEA) countries (Bielecka et al., 2010; Dukaczewski, Bielecka, 20 10). 
Recently it is possible to observe the growth of the number of geoportals, an 
increase in scope of published information and enhancement of the func- 
tionality. During last 10 years the number of regional portals publishing 
webmaps was decreasing in favour of regional geoportals, employing (at 
least) WMS or WFS solutions and publishing harmonized spatial infor- 
mation (Dukaczewski, 2007; Baranowski et all., 2010). This implies the 
need for a monitoring of regional geoportals, taking also into the considera- 
tion its relations with INSPIRE. According to the survey carried out in Sep- 
tember 2012, in EU and EEA countries it was possible to identify 143 re- 



gional geoportals of the first- level administrative units 1 . The spatial data 
were also published through 151 public administration portals of this level. 
This way the spatial information was published i n the case of 87.23 %first- 
level administration units of EU and EEA countries (42.43 % via geoportals 
and 44.80 % by administration portals) (Figure 1). 




Figure L Identified regional geoportals and public administration portals of first- 
level administration units of EU and EEA (2012). 



During a survey 9 geoportals were temporarily not accessible due to the 
technical reasons. Access to 4 others was protected with a password. This 
way it was possible to carry out the analyses concerning BO geoportals of 
thefi rst- level administrative units of these countries. 



2. Objectives and methodology 

The ai m of the research was an analysis and synthesis of the recent state of 
development of regional first-level administrative units geoportals of EU 
and EEA countries. The carried multilinguial research on 130 regional geo- 
portals active (and wholly accessible) in the moment of the survey included 



1 Due to the specificity of administrative divisions of Latvia after reform of 1J uly 2009, this 
survey excluded 110 municipalities and9cities of thiscountry 



ananalysisoftheth emati c scope of pu bl i sh ed spati al d ata, f u n cti on al i ti es of 
geoportals (classified into proposed 46 types of functions, belonging to 7 
main groups), employed methods of cartographic presentation (and its se- 
mi otic correctness). The carried research allowed to propose two typologies 
of regional geoportals, taking like a criterion the thematic scope of pub- 
lished spatial information (related to the spatial data themes mentioned in 
appendices of the I NSPI RE directive). The authors have proposed the ty- 
pology of geoportals, employing criterion of avail able functions. It was also 
possible to propose the typology of regional geoportals, taking into the con- 
sideration the employed methods of cartographic presentation. The carried 
investigations allowed to propose a typology of similarities in thematic 
scope of spatial information published through the regional geoportals, 
employing the Bertin's method of data processing (Bertin, 1967) and data 
order algorithm proposed by Ciolkosz-Styk (2011). The authors have pro- 
posed also the typology of geoportals, employing the both criterions of 
number of published thematic groups and number of types of functions. 
The conducted research and results of previous works on national geopor- 
tals (carried out during last 8 years) has demonstrated the specificity of EU 
and EEA countries regional geoportals. They have also revealed the major 
trends in the development of these geoportals and allowed to identify the 
scope of spatial data and services, which need to be more developed. The 
results will be used to update and to extend the GEMS- Geoportals in Eu- 
rope M etadata Servi ce, mai ntai ned by the I nstitute of Geodesy and Cartog- 
raphy. 



3. Results and discussion 

3.1. The thematic scope of geodata published by geoportals of 
first-level administrative units 

The thematic scope of geodata published by geoportals was very diversified 
and ranged from 7 to 54 layers, corresponding to 5 (Appenzell Ausserrho- 
den) till 31INSPIRE thematic groups (Basque Country). The thematic scope 
was the most close to the I NSPI RE thematic groups in the case of geopor- 
tals of Spanish regions (from 14 till 31groups), Norwegian regions (from 17 
groups (Sor-Trondelag) till 30 groups (Finnmark)) and Swiss regions (from 
5 (Appenzell Ausserrhoden) till 30 groups (Aargau)). The thematic scope 
was less convergent to the I NSPI RE thematic groups in the case of regional 
geoportals of Germany (from 14 groups in the case of Baden- Wurttemberg, 
Bavaria till 28 groups (Berlin)), Belgium - from 20 (Brussels) till 26 groups 
(Walloon Region), Austria - from 19 (Vorarlberg) till 26 groups (Styria, 
Tyrol), Poland - from 11 (Podlaskie voivodeship, Lodzkie voivodeship) till 



25 groups (Opolskie voivodeship), Czech Republic - from 8 (South Bohe- 
mian Region) till 25 groups (Plzen Region) and France- from ll(Nord-Pas- 
de-Calais) till 24 groups (Limousin). This kind of similarity was smaller in 
the case of regional geoportal s of Italy (from 10 (Aosta Valley) till 21groups 
(Abruzzo)), Slovakia - (from 16 (Nitra Region) till 20 groups (Zilina Regi- 
on) and Sweden - (from7 (Dalarna) till 16 groups (Vastra Gotaland, Oster- 
gotland)). It should be stressed that thematic scope was more close to the 
INSPIRE thematic groups especially in the case of relatively new regional 
geoportal s. 

The most widespread spatial data were these concerning the themes corre- 
sponding to the scope of I &II INSPIRE appendices (Table 1). All analysed 
geoportals published the data on geographical names. Almost all - about 
transport networks, hydrography, buildings, addresses, land cover/ land 
use, administrative units, area management/ restriction/ regulation zones 
and reporting units, protected sites, elevation, coordinate reference sys- 
tems, production and industrial facilities, agricultural and aquaculture fa- 
cilities. 90 % of regional geoportals has published the orthophotomaps. The 
most seldom published data were these concerning geographical grid sys- 
tems and oceanographic geographical features. 



Annex 


INSPIRE thematic group 


Data availability 


Number of 
cases 


Percent of 
geoportals 


1 


Coordinate reference systems 


111 


85,38 


Geographical grid systems 


9 


6,92 


Geographical names 


130 


100,00 


Administrative units 


128 


98,46 


Addresses 


101 


77,69 


Cadastral parcels 


83 


63,84 


Transport networks 


129 


99,23 


Hydrography 


129 


99,23 


Protected sites 


124 


95,38 


II 


Elevation 


116 


89,23 





Land cover '25 


96,92 




Orthoimagery ' ' 7 


90,00 




Geology 


48 


36,92 




Statistical units 


41 


31,53 




Buildings 


109 


83,84 




Soil 


62 


47,69 




Land use 


100 


76,92 




Human health and safety 


81 


62,30 




Utility and governmental services 


95 


73,07 




Environmental monitoring facilities 


34 


26,15 




Production and industrial facilities 


110 


84,61 




Agricultural and aquaculture facilities 


107 


82,30 




Population distribution — demography 


15 


11,53 


Ill 


Area management/restriction/regulation zones 
and reporting units 


107 


82,30 




Natural risk zones 


70 


53,84 




Atmospheric conditions 


11 


8,46 




Meteorological geographical features 


35 


26,92 




Oceanographic geographical features 


3 


2,30 




Sea regions 


10 


7,69 




Bio-geographical regions 


55 


42,30 




Habitats and biotopes 


90 


69,23 




Species distribution 


35 


26,92 




Energy resources 


48 


36,92 




Mineral resources 


27 


20,76 



Table L Availability of spatial data corresponding to INSPIRE thematic groups, 
published by regional geoportals. 

It should be emphasized that analysed geoportals published also many 
other interesting spatial data. About 85% allowed to visualize topographic 



maps. Old topographic maps were published by geoportals of Carinthia, 
Salzburgerland, Styria, Vorarlberg, Vienna, Bavaria, Lower Saxony, Bratis- 
lava Region and most of Czech and Swiss regional geoportals. Old ortho- 
photomaps were avail able via Spanish, Austrian, Czech geoportals and geo- 
portals of Lower Normandy, Oppland, Rogaland. LIDAR data were publis- 
hed by geoportals of Carinthia, Upper Austria, Burgundy, Madrid, Murcia. 
Geodetic networks data was accessible with majority geoportals of Switzer- 
land and Spain. Data layers on real estate prices were available via geopor- 
tals of Prague, Rhineland-Palatinate, Saarland. Forest cadastre was acces- 
sible via geoportals of Carinthia, Upper Austria, Salzburgerland, Tyrol, Vor- 
arlberg, Gornej Austrii, Salzburga, Tyrol u, Basque Country, Balearic Is- 
lands, Saarland, Saxony, cantons of Zurich, Bern, Oberwalden, while geo- 
portal of Basel-Stadt allowed an access to the tree & shrubs/ bush cadastre. 
Detailed data on sewage networks were published by geoportals of regions 
of Plzen, Pardubice, Moravy-Silesia, Zlin, Vysocina, Nitra, Basel- 
Landschaft, Schaffhausen, Geneva. Most of Swiss regional geoportals, as 
well as geoportals of Upper Austria, Styria, Vienna, regions of: Plzen, Karlo- 
vy Vary, Pardubice, Morava-Silesia and Limousin published layers on mass 
transport systems. Information on winter road mai nten an ce systems were 
published by geoportals of Walloon Region, Burgundy and regions of Usti, 
Zlin, Vysocina and Zilina, while traffic conditions layers were available via 
geoportals of Lower Austria, Upper Austria, Wallonia, regions of Olomouc, 
Burgundy, Zilina, cantons of Zurich, Graubunden and Neuchatel. Noise 
maps were accesible via geoportals of Styria, Tyrol, Malopolskie voivode- 
ship, cantons of Zurich, Lucern, Basel-Stadt, Basel-Landschaft, Aargau, 
Geneva, Thurgau, Vaud. Traffic accidents maps were published by Opolskie 
Voivodeship and Pardubice region geoportals. Spatial data on of emission 
of gases and polution were available through geoportals of Lower Austria, 
regions of Wallonia, Pardubice, South Moravia, Berlin, cantons of Zurich, 
Lucern, Schwyz, Fribourg, Basel-Landschaft, St Gallen and Geneva, while 
data on discharges and recycling centers - via geoportals of Carinthia, Up- 
per Austria, Salzburgerland, Tyrol, Catalonia, Galicia, regions of Usti, 
Pardubice, Nitra, Nord-Pas-de-Calais, cantons of Zurich, Fribourg, 
Neuchatel and Swietokrzyskie voivodeship. The sole geoportal publishing 
spatial data on drugs prevention system was this of Prague. Data on labour 
market, sal ari es and unempl oyment were avai I abl e i n the case of geoportal s 
of Basque Country, Pays de la Loire, Usti region, cantons of Zurich, Bern 
and M azowi ecki e voi vodeshi p. I nformati ons on soci al welfare were accesi b- 
le via geoportals of Lower Austria, Salzburgerland, Opolskie voivodeship 
and most of Swiss geoportals. The data on national and linguistic structure 
of society is published rarely. This was the case of geoportals of Navarra, 
Berlin and Saxony. Many regions employed its geoportals to promote the 



knowledge of historical heritage and culture (geoportals of Carinthia, Upper 
Austria, Styria, Vorarlberg, Vienna, Brussels, Wallonia, Asturias, Balearic 
Islands, Extremadura, Galicia, Catalonia, Navarra, Basque Country, regions 
of Karlovy Vary, Pardubice, Moravia- Silesia, Vysocina, Slovak regions, 
Vastra Gbtaland and Ostergotland). Majority of regional geoportals publis- 
hed data on tourist trails, bicycle and horsepaths, ski runs, weather, insola- 
tion and accomodation. It should be emphasized that Swiss and Norwegian 
regional geoportals are European leaders in the field in a volume of publis- 
hed social data. 

3.2. Functionality 

The state of development of user interface of analysed geoportals was very 
diversified. Analysis allowed to generalize identified functions into the 46 
types, belonging to the main 7 groups: navigation (hide/ show of preview, 
extent; back; repeat; zoom in; zoom out; pan; fit in center; full extent; fit to 
visualised layer; fit to selected layer; fit to selected area; fit to defined 
selection; fit to selected coordinates; scale selection), administration of 
layers (add layer; remove layer; remove all layers; bring to front / bring 
forward; send backward / send to back; lock the map against the overload; 
sort by category; show at map), visualization (new window; 
legend/ layers; configure; show sections/ sheets borders; tools: segment, 
broken line, circle, box, rectangle, romboid, freehand, text, line, delete), 
query (attri bute query/ 1 ayer query; i ntroduce the coordi nates; f i nd named 
place), metadata (metadata viewer), simple analyses (line measure; 
area measure; coordinates; selection with point; selection with rectangle; 
selection with circle; selection with polygon; object parameters/ area 
information; remove selection; logical selection; buffers; way finding, 
others functions (transformation of map coordinates; selection of system 
of coordi nates; copy to cl i pboard; pri nt) . N umber of f uncti ons vari ed from 5 
(geoportal of South Bohemian Region) till 37(Norwegian Hordaland). 

Majority of regional geoportals were well-equipped with i nterf aces of func- 
tions of navigation, basic functions of administration of layers, visualization 
and simple analyses (Table 2). Most frequently avail able functions of inter- 
face were: zoom-in, zoom-out, pan, legend/layers panel, line measure, 
attribute query, selection with point, object parameters/ area information, 
full extent, configure, find named place, print, coordinates measure, area 
measure, hide/ show of preview, scale selection, back, copy to clipboard. 106 
regional geoportals were equipped with metadata viewer. Very rare func- 
tions were: remove all layers (19 cases), fit to selected area (15), selection 
with circle, buffers (15). The most rare avail able functions were: way finding 
(13 cases), new window, bring to front/ bri ng forward; send backward/ send 
to back (9), fit to selected layer (6 cases). 







Access to the type of 


Group of 


Tv rip nf funrtmn 

1 V U C Ul 1 LI 1 1 l_i 1 1 L.! 1 1 


function 


functions 


Number 
of cases 


Percent of 
geoportals 


Navigation 


Hide/show of preview, extent 


101 


77.69 




Back 




(3,84 




Repeat 


76 


54,46 




Zoom in 


130 


100 




Zoom out 


129 


99,23 




Pan 


129 


99,23 




Fit in center 


50 


38,46 




Full extent 


117 


90 




Fit to visualised layer (s) 


6 


461 




Fit to selected layer (s) 


E 


461 




Fit to selected area 


16 


12 : 30 




Fit to defined selection 


G 


461 




Fit to selected coordinates 


32 


24,61 




Scale selection 


1U1 


/ /..by 


Administration 
of layers 


Add layer 






Remove layer 


120 


92,30 




Remove all layers 


19 


1461 




Bring to front / bring forward; send backward / 
send to back 


9 


6,92 




Lock the map against the overload 


9 


6,92 




Sort by category 


11 


8,46 




Show at map 


122 


93,84 


Visualization 


New window 


g 


6,92 





Leqend / Layers 


128 


98.46 


Configure 


116 


89.23 


Show sections / sheets borders 


22 


16.92 


Tools: segment, broken line, circle, box, 
rectangle, romboid, freehand, text, line, delete 


64 


49.23 


Query 


rULnuuLc t^uery / layer c^uery 


(ft fl7 


Introduce the coordinates 


69 


53,07 


Find named place 






Metadata 


Metadata viewer 


106 


81.53 


Simple 
analyses 


Line measure 


122 


93,84 


Area measure 


104 


80 


Coordinates 


110 


84.61 


Selection with point 


118 


90.76 


Selection with rectangle 


51 


39 23 


Selection with circle 


15 


11,53 


Selection with polygon 


4-1 


31.53 


Object parameters / area information 


118 


90.76 


Remove selection 


54 


41,53 


Logical selection 


122 


93.84 


Buffers 


15 


11,53 


Way finding 


13 


10 


Oth era 
functions 


Transformation of map coordinates system/ 
projection / geoide 


41 


31,53 


Selection of system of coordinates 


40 


30,76 


Copy to clipboard 


92 


70.76 


Print 


110 


84.61 



Table 2. Avail ability of functions of analysed regional geoportals. 



Several regional geoportals have two (or more) versions of interface. Such a 
solutions were employed in the case of geoportals of Saxony, Saxony- 



Anhalt, Bavaria, Schwyz, Zug, Schaffhausen and Thurgau. It exists also the 
versions of interface dedicated to mobile devices (i.e. geoportal of Flemish 
Region). It should be stressed, that some interfaces includes very interes- 
ting functions. In the case of geoportals of Upper Austria, Prague, Plzen 
Region, Drenthe, Overijseel, Bratislava, Dalarna and Norrbotten it was pos- 
sible to adjust the transparency of layers. During last few years it was pos- 
sible to observe dramatic progress in development of queries. In the past 
most of geoportals allowed to make a query with adress, name of place or 
administrative unit. Now it is possible also with special divisions units (i.e. 
post, police, school, medical, forest and hunting units), map sheets, land 
register numbers, numbers of parcels, numbers of insurance, geographical 
and geodetical coordinates, river basins, keywords, INSPIRE themes, name 
of spatial data or name of it's authors (i.e. geoportal of Limousin). Very in- 
teresting solution, allowing to compare the layers was applied in a interface 
of geoportral of Madrid region. Relatively more developped possibilities of 
spatial analyses were available in the case of geoportals of Lower Norman- 
dy, Nord-Pas-de-Calais, Pays del a Loire and Limousin. 

3.3. Methods used in the portrayal of data and their correctness 

The appropriate selection of cartographic method of presentation (or its 
combination), as well as semiologically correct choice of visual variables at 
relevant level of measurement is a sine qua non condition of effectiveness 
of communication. This choice must be very careful in the case of public 
data, which are avail able via official regional geoportals. The analysed BO 
geoportals employed 13 of 24 main types of methods of cartographic 
presentation. It was possible to identify 5 qualitative methods: chorochro- 
matic method (MCa), qualitative area symbols (Sya), qualitative line sym- 
bols (S(3a), qualitative point symbols (Saa), range maps (MZa), as well as 4 
ordinary methods: ordinary point symbols (Sab) and ordinary line symbols 
(S(3b), ordinary area symbols (S(3b), ordinary area choropleth maps (Kyb), 
and 4 quantitative methods: quantitative line signatures (S(3c), quantitative 
area choropleth maps (Rye), quantitative line choropleth maps(K(3c), quan- 
titative area cartodiagrams/ diagrammatic maps (Kdyc). Taking like a crite- 
rion a percentage of published layers in the case of which the quantitative 
methods were employed it was possible to distinguish 4 groups of geopor- 
tals: 

• of relatively big part (more than 20 %) of quantitative methods (ge- 
oportals of Lower Normandy, Nord-Pas-de-Calais, Pays de Loire, 
Limousin); 

• of si gnif i cant part (20 % - 11 %) of quantitati ve methods (geoportal s 
of MazowieckieVoivodeship, Usti Region, Basque Country, region of 



Berlin, Rhineland-Palatinate, Saarland, Saxony, cantons of Bern, 
Zurich, Graubunden; 

• of rel ati vel y I i ttl e part ( 10 % - 2 %) of quanti tati ve methods ( geopor- 
tals of Lower Austria, Styria, Tyrol, Wal Ionia, regions of Prague, 
Pardubice, South Moravia, Malopolskie voivodeship, cantons of Lu- 
zern, Solothun, Fribourg, Basel-Stadt, Basel -Landschaft, Aargau, 
Thungau, St.Gallen, Geneva); 

• of big predominance of qualitative methods (other 98 regional geo- 
portals). 

Most of methods was employed correctly, in conformity with semiotic rules 
and cartographic methodology. In the case of few geoportals it was possibile 
to find errors (i.e. employment of absolute values in the case of quantitative 
area choropleth maps, incomplete legends, lack of legends, size of symbols). 
Other observed errors were wrong name positions and lack of data harmo- 
nization. 

3.4. Typology of similarities in thematic scope of spatial infor- 
mation published through the regional geoportals 

The carried investigations allowed to propose a typology of similarities in 
thematic scope of spatial information published through the regional 
geoportals, employing the Berlin's method of data processing (Bertin, 1967) 
and data processing algorithm proposed by Ciolkosz-Styk (201]). The first 
stage of data processing was preparation of two dimensional binary matrix 
with columns representing regional geoportals and rows representing the 
thematic groups of I NSPI RE appendices. Then it was necessary to assume 
classification threshols, which would exclude elements of common or 
sporadic appearance. It was assumed that these thesholds are 80% and 
10%, respectively. The asymmetry of thesholds arose due to the results of 
the tests, which has demonstrate that 10 % is the first percentage value, 
which allow to distinguish groups of geoportals of similar thematic scope. The 
assumption of higher theshold could result in elimination of a big part of the 
groups. The application of theshold of 90% is not effective, as the common 
features aren't disti ngti ve. The object of next stages of data processi ng were 19 
INSPIRE thematic groups. The next step was graphical permutation of 
columns and rows of input matrix to obtain uniform groups in output 
matrix. At first phase the succeding rows were compared and segregated ac- 
cording to maximum similarity. Then matrix was divided into independent 
columns, which were also compared and rearranged according to maximum 
similarity. To rearrange the data into the output matrix an algorithm of A. 
Ciolkosz-Styk was employed. The main aim of this algotithm is to calculate 
similarity between two compared vectors of data, which is proportional to logi- 
cal conjunction of the elements of these vectors. Due to the possible different 



number of d ements appeari ng i n each vector the I ogi cal conj ucti on needs to be 
normalized, which is done through calculation of logical disjunction of com- 
pared vectors (Baguena Orus, 2003). Resultant similarity of two com- 
pared vectors can be calculated as their logic conjunction divided by lo- 
gical disjunction. At the employed method of data reorganization iterati- 
ve comparison of succeeding vectors and positioning them according to 
maximum similarity, with respect to previously selected, was used. Vector 
with the highest similarity was selected and placed next to the one, which 
served for comparison. At the consecutive step the remaining vectors were 
compared to lately selected one. Again, vector with highest similarity was 
chosen and placed next to that, which served for comparison. This proce- 
dure was repeated until all vectors were arranged in proper order. The re- 
sult was the output matrix with most similar neighbouring vectors (rows or 
columns), which was employed for visual aggregation of areas of similar 
features. This way it was possibleto distinguish 6 groups of regional geopor- 
tals(Figure2). 
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Figure 2. Typology of similarities in thematic scope of spatial information 
published through the regional geoportals, employing the Bertin's method 
of data processi ng. 



3.5. Typology of geoportals, employing criterions of number of 
published thematic groups and number of types of func- 
tions 

Taking like a criterion the number of published thematic groups, (corres- 
ponding to INSPIRE thematic groups), as well as number of available func- 
tions it was possible to distinguish 3 main groups of regional geoportals 
(Figure3): 



• of little number of functions and reduced thematic scope of published 
data (geoportals of: South Bohemian region, Aosta Valley, Basel - 
Landschaft); 

• of average number of functions & thematic scope (geoportals of: 
Bavaria, Asturia, Cantabria, Apulia, Molise, Friuli-Venezia Giulia, 
Emilia-Romagna, Lazio, Basilicata, Dolnosl^skie, Kujawsko - pomor- 
skie, Lodzkie, Pomorskie and Podlaskie voivodeship, Dalarna, 
Norrbotten, Skane and Vasterbotten); 

• of average and big number of functions and medium or rich thematic 
scope (ILL regional geoportals). 

I solated case is a geoportal of Usti Region of relatively big number functions 
and reduced thematic scope. 




Figure 3. Typology of geoportals, employing criterions of number of published 
thematic groups and number of types of functions (for explications of symbols see 
Appendix 1) 



4. Conclusion 



D u r i n g I ast few years i t was possi bl e to observe the growth of th e n u mber of 
regional geoportals of first level administrative units in EU and EEA coun- 
tries, an increase in scope of published information and enhancement of the 
functionality, especially concerning view and discovery services. The state 
of development of functions of interface of regional geoportals is very diver- 
sified. Itshould be emphasized that majority of geoportals have an interface 
with well developped functions of navigation, visualization and administra- 
tion of layers. However, it must be stressed that functions of spatial anal- 
yses and invoke services needs to be more developed in the near future. Few 
regional geoportals were equipped into the special user interface, dedicated 
to the prof essi onal users, as wel I as versi ons for mobi I e devi ces. The thema- 
tic scope of published data is relatively diversified and depends on local 
needs for spatial data, it's availability, as well as state data policy. It should 
be stressed, that during last few years it is possible to observe in EU and 
EEA countries a trend to publish data, corresponding to I NSPI RE thematic 
groups. The regional geoportals publish also spatial data, which are essenti- 
al for promotion of regions (i.e. data on cultural and historical heritage, 
tourist areas & infrastructure). It is to emphasize that during last few years 
it was possible to observe in the case of regional geoportals a considerable 
progress in respecting rules of semiotics and cartographic methodology. 
Relatively big part of regional geoportals is a component of regional spatial 
infrastructures. However, it is worth to mention, that in part of the EU and 
EEA countries there are til I now no law regulations concerning regional and 
local spatial infrastructures, which can provoke a slowdown in the process 
of regional data harmonization. 
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Appendix 1 



AUSTRIA 



Symbol 


Region 


Address of geoportal 


A1 


Burgenland 


http Jfa is . bald. av. at/WebG I S/svnsen,Jer?prioiect=Kataster 


A2 


Garinthia 


http iffwww k aais. ktn. av . aW1 9948 □ E 


A3 


Lo wer Austria 




ittp :/A"a>av. noe. av .at/Land-Zu ku nft/Karten-Geoi nform ati on. htm I 




M 


Upper Austria 


http M'/dori s. ooe. civ. at/ 


A5 


Salzburgerland 




nttp:/^er\ , ice.5alzbura.ov.atA]isonline/(Sr^4id5445oxudraepmic3mg45M/init.a5px? 


<;arte=defaLjlt 


A6 


Styria 


http :/Awav. ai s. stei erm ark. at/ 


A7 


Tyrol 




ittp Jh*ww.G rol . ov. at/them en/zahlen-u nd-fakteru'stati stik-ti ri sttiris-k artendi enstetris 




AS 


Vorarlberg 




ittp :/AwAv.vorarl bera . at/;o rati bera/bau en wohn en/bai, en/I and es erm es s unas amt 


\veiterei nform ationen/servi ces/v orarlberaatlasAo orarlberaatlas uebersi cht. htm 




A9 


Vienna 


http iffwww.wien av . atAiiennaai s/ 


BELGIUM 


Sym bol 


Region 


Address of geoportal 


B1 


Brussels 


http ://staai na. ais. i ri snet. be/aeonehvork/ 
http://staaina.ais. in snet.be/aeonehvorkiV'j/fr/l inks 


B2 


Flemish Region 


http J/v/mv. aaiv. be/ais/dienstenf aeo- vl aandererV 


B3 


Walloon Region 


http Jf\mrn.wai onie. be/fr/index. htm 1 


http://cartoarwhie.ivallonie.be/NeivPortailCarto/ 




CZECH REPUBLIC 


Symbol 


Region 


Address of geoportal 


CZ1 


Prague 


http :/Awav. aeoportalpraha.cz/ 


CZ2 


Central Bohemian 
Region 


http://mapv.kr-stredoceskv.cz/ 

http ://m apv. k r-stredoceskv. cz/m apserv/m ap/?SI D =&l ana=cze 




CZ3 


South Bohemian 
Region 


http ://a is . krai- iihoceskv . cz/ 


CZ4 


Plzen Region 


http jftrtm plzenskv-krai. cz/csynode/2 3999 


CZS 


Karlovy Vary 
Region 


http :/Awav. kr-karlovarskv.cz/GIS 


CZ6 


Ustinad Labem 
Region 


http ://a is . kr-usteckv . cz/s ite/i ndex. htm 1 


CZ7 


HradecKralove 
Region 


http://ais.kr-kralovehradeckv.cz/ 


CZS 


Pardubice Region 


http :/Awav. pardubickvk rai . czi'ai s 


CZS 


Olomoucregion 


http :/AVh'AV. kr-olomouckv.cz/ 







http :yym apv. k r- olom ou cky. czl 


CZ10 


Moravian-Silesian 
Region 


http :y/v>ereina-sprava.kr- moravskoslezskv.cz/maov ai5.html 


CZ11 


South Moravian 
Region 


httD:yymaBV.kr- 

iihomorav5kv.oz/fSft55i3knl1r2bao^nvirolz55ri-/Default.a5rJM?mode=Ta<tMetafi(t 




ext=uvod jvod&menu=1£:side=side uvod&news=vesSiUvodniStrana=ves 


CZ12 


Zlin Region 


httD :!N m 5 4. kr-zl ins kv. czftm syuk mzkyindex. php?fram e 


CZ13 


Vy 5 ocina Region 


http j'Awav. k r-w soci na. ca'gi s. asp 



FRANCE 



Symbol 


Region 


Address of geoportal 


F1 


Aquitaine 


http Jfmrw. pi gm a.orgAveto'1 01 57V3S 


F2 


Lower Normandy 


http:yysia.cr-basse-normandie.fr/index.php/atlas 


F3 


Brittany 


http:/yaeobretaane.fryaccueiU 


F4 


Burgundy 


http :ltttmt. region- bou ngogne.fryM apy. 35. intl : pi 


F5 


Midi-Pyrenees 


http :yAwAv.midipvrenees.fryca rtoyterritoireyterritoire.htm I 


F6 


N ord- Pas- de- Calais 


http :yycarto. nordpas decalai s.frynpddindex . php# 


F7 


Pays de la Loire 


http res . pays delaloi re.fryGeod ip atl as/carto. php?lang=fr 




FS 


Limousin 


http :ihv\V\\. geol im ou si n.fn'accu eil 



GERMANY 



Symbol 


Region 


Address of geoportal 


D1 


Bad en-Wurttem berg 


http lyAvi'AV. aeoportal- triv. deyaeoportali'opencmsydeyindex .htm I 




D2 


Bavaria 


http u'j'q eoportal . bayern. deyGeoportal Bayerny 


D3 


Berlin 


http ij'Awav. stadtentivi ckl u na. bert in. deyaeoinform atioru' 


□ 4 


Brandenburg 


http u'j'q eoportal . brandenbu ra. deJ 


□ 5 


Lower Saxony 


http:j'A"A , A , ;.aeodaten.niedersachsen.deyportal/live.php?naviaation id=864S& ps 


mand=2'8 


□6 


Hamburg 


http :j'yaeoportal.metropolreaion.hambura. dej'm rhportaiyi ndex. htm I 




D7 


Hesse 


http j'jwww. geoportal. hess en. dey 


□ 8 


Mecklemburg- 
Vorpommern 


http :yywww. geoportal- mv. deyiand- mvyG eoPortal MV proaVdeystartseiteyindex. isp 




□ 9 


North Rhine- 
Westphalia 


http s jAwav. aeoportal. nrw dei' 


D10 


Rh in eland- 
Palatinate 


http :ltm/i». geoportal. rip. del httD:/AwAV. geoportal. rip. def 


□ 11 


Saarland 


http :j'j'a eoportal. saarland. deymapbenderfaeoportali'mod index. php?mb user mv 


Gui=G eoportal- SL 



D12 


Saxony 


http jtwwH. adi . sachs en. deJ 


D13 


Sax ony-An halt 


http jfmrvt Ivermaeo. 5 achs en-anhalt. del 


□ 14 


Sch I esvvig-H ostein 


http :/Awav. adi-s h.de/ 


□ 15 


Thuringia 


http :/j\wav. aeoproxy. aeoportal-th. de/aeocl ienty control 


ITALY 


Symbol 


Region 


Address of geoportal 


11 


Abruzzo 


http :/Awav. reaione. abruzzo. it/xcartoarafiay 


12 


Apulia 


http : JVwebais . site ml i a.it/sit-h etoysiT-Puq li a/G uid a/St- Cittadino/Stand ard- 


Oac.html 


13 


Basilicata 


rltlD*sdiJEIMne.basilicata.itlivebyauest:isessionid=1E&535&AC1&5C.AADDE48 


D8ES4E1231AF 


14 


Aosta Valley 


http q eonavs ct. partout. itpi. b/C3 rta-.veby 


15 


Emilia-Ro magna 


http ://am bi ente. reaione. em il ia- rom aana. it/aeol oaia/cartoarafia 




16 


Friuli-VeneziaGiulia 


htto/Awn* reaione.fea.itAafVaycrns/RAFVGyAT9/ARG13/:isessionid=7C4A16B25 


B435A75C263DD6D3B054F76 


17 


Calabria 


http :.VprSs it. reaione. calabri a. ittoebyprSsit/home 


IS 


Campania 


http ://s it. reai one. cam pania. it/portal 


IS 


Lazio 


httpj'AwAv.urbanisticaecasa. reqione.lazio.it/cartoarafia on line/ 




110 


Liguha 


http :/Awav. cartoarafia. reaione. li au ri a. it/ 


111 


Lombardy 


http //www cartoarafia.reaione.lombardia.it/aeoportale 


112 


Molise 


http ://a eoportal e. protezi onecivi le. m oli se. it/aov 


113 


Piemont 


http :/Awav. reaione. piemonte.it/aeopiemonte/ 


114 


Sardinia 


http :/Awav.s ardeanaaeoportale. it/ 


115 


Siciliy 


http :/A*ww s itr. reaione. s icili a. it/content/v iew/2 7/50/ 

http :/A - AVhV.sitr. reaione. sicili a. itfqeoportalej'itfHome/GeoViewer 




116 


Tuscany 


http:/A , A , Av.reaione.toscana.ib'territorioycartoarafia/index.html 


http :/Awav. rete.toscana. it/sett/territori o/carto/ 


117 


Trentino-AltoAdige 


http i/AwAv.territori o. prm ind a.tn. it/ 


http Jfmm. provi ncia. bz. it/inform atica/tem i/m aps-webqi s. as p 





NETHERLAND 



Symbol 


Region 


Address of geoportal 


NL1 


Drenthe 


http jjVa'av. provi ncie. drenthe. nl/lok et/kaartm ateri aal/ 


NL2 


Overijssel 


http://aisopenbaar.overiissel.nl/ivebsiteyatlasoveri is sel/atl asaveriissd.htm I 




NL3 


Li m burg 


http ://p ortal . prv li mbu ra. nl/aeo dataportaal/v ieiver. do 



NORWAY 



Symbol 


Region 


Address of geoportal 


N1 


Ak ers h us 


http:.UkartinakershuE.akershus-fk.naiKartlnAkershuE/ 


N2 


Oslo 


http :/Avebh otel2.gisline.no/oslok art/ 


N3 


Oppland 


httoi/A'AW/.innlandsais.noi'innlandsais/ 


N4 


Tel em ark 


httD:/V21 3.236.220.1 34/Conten™ain.a5P?lavoLit^mbiiteS<time=1 337604869&W 






r=asv 


N5 


Aust-Agder 


http ://k art. au staaderfk. no/defau It. as px?gu i=1 &I ana=2 


N6 


Rogaland 


http:/AviVw.temakart-riogaland.nai'default.aspx?gui=1S!lang=3 






N7 


Hord aland 


http :/A - aw/. k art. ivest. no/geocortex/es senti al s/D efau ItAveLWi ewer, asm ?Site=Hor 






d al an d&Rel oadKev=F als e 


N8 


Sogn ogFjordane 


http :/AviViV.fy Ikes atlas, nofdefau It. aspx?gui=1&lana=3 


N9 


Mareog Romsdal 


http :lttffia. ai sli nk. noi'ais li nkf 


N10 


Sar-Trandelag 


http :/Awav. ai sli nk. noi'stfk/inde*. i sp 


Nil 


Nord-Trandelag 


http :Awww. ai nt. naidefau It. aspx Ttiu i =1 &.\ ang=2 


N12 


Troms 


http :/A"AW/.tromsatlas.noi'defau It. aspx ?gui=1&lang=2 


N13 


Finnmark 


http i/Awav. nordatlas. no/defau It. aspm?au i =1 &l ang=2 


POLAND 


Symbol 


Region 


Address of geoportal 


PL1 


Kujawsko-Pomorskie 


httD:y/aeocortal.infoteren.ct'cortat' 


PL2 


Lubelskie 


httD :/AVh - AV. I u belsk ie. dL' 


PL3 


tod2kie 


httrj://www. rsip.lodzkie.pl 


PL4 


Matopolskie 


httc .l/www. a e o m a I o c ol s ka . c\< 


PL5 


Mazowieckie 


httc://www.wrotamazowsza.el 


PL6 


Opolskie 


httc y/www. o s i c . o c o I e . c l.'c o rta I' 


PL7 


Podlaskie 


litti: . i: s i i: . :.■ rctaccclasia.cl •' ,-VC D G I K' 


PLS 


Pomorskie 


http ifvrtnt pom orskie.eu/pLfmapy/inter mapy woi/ 


PLB 


Sivietokrzyskie 


httrj://m a c .wrota-s wi eto krzvs kie.c IM'rota s w.'mac a.' 



SLOVAKIA 



Symbol 


Region 


Address of geoportal 


SK1 


Bratislava Region 


http :/Awav. region - bsk . sk/d anok/g eopo rtal- bsk-info rm acny- system-v erein ei- 


spravy-441 006. aspx 


SK2 


Nitra Region 


http://ais.unsk.skJ 


SK3 


ZilinaRegion 


http:/A , A , Av.za5k.sk/shov/doc.do?docid=8214 



SPAIN 



Symbol 


Region 


Address of geoportal 


SP1 


Andalusia 


http "JNnm. i deandal u d a. esj'l D EAvi sort 


SP2 


Aragon 


http:yysitar.araoon.esy 


SP3 


Asturias 


http jjVa'av cartoqrafia . princa st. es/cartositpay 


SP4 


Balearic Islands 


httpiyAvi'Av.ideib.caUindexDhpTneivlana^spanisri 


SP5 


Extremadura 


http : mVa'av. i deextrem adura. es/G eoportah 1 


SP6 


Galicja 


.... - . - . ' • srsrtganetj 


SP7 


Cantabria 


http:yyMViV.territoriodecantabria.esyPublicaycartografia.aspx 


SP8 


Gastilla-LaMancha 


http:jVide.iccm.esJ 


SPS 


Gastillay Leon 


http :Atoww. s it cv I. icyl . es/sitcvlVhom e. sit http:/AviViV.5itcv1 . icvl. esys m arj/index .i sp 


SP10 


Catalonia 


http J/www. geoportal- idee catj'qeoportaiycaty 


SP11 


BasqueCountry 


http Stmm. geo. eusk adi. netys 69-82 41 Vesi 


SP12 


LaRioja 


http :/lv/ff«. i deri oia. larioi a. orgy 


SP13 


Madrid 


http tfuww. m adrid. oral cartoorafia/i demyhtm lAvebfindex. htm 


SP14 


Murcia 


http Itmrtt cartom u r. corny 


SP1S 


Navarra 


http lyyidena.navarTa.esj'bLsquedasycatalogi'mainyhome. page 


SP16 


Valencian 
Community 


http :j'yterra5it. gva. esy 


SP17 


Canary Islands 


http jttffft/. i decan. grafcan. esyidecarV 



SWEDEN 



Symbol 


Region 


Address of geoportal 


51 


□ alarna 


http:yyext- 

webbqis .1 ans sty rds en . s eC al am aj'PI an erinqs und eri aqj'&btm =31 6348 . 68 8 7931 






.504807.6786941 &LST%2DBakqrmdskarta=jisible.ArcGISLaver&BakqrLndskar 






taWSONorae^SOf^'MSl^idden.VVWSLaver.htayAvms.aeonorae.noysLvmslAv 
m s .topo raster2 .topoqrafisk raster&PI an erinqs und erl ag =v is i H e. ArcG 1 SLav er.2 42 . 






2 43.2 44.2 46.271.272.2 79.2 8 0.308 


S2 


Norr batten 


http :yyext-vvebbgis. I ansstv rel sen. sej'N orrbottem'PI aneri ngsu nderlagi' 


S3 


Skane 


http :yyq eoserui ces. I st. seyD i kningsfdretag 


S4 


Vasterbotten 


http:yyqislab.lst.sei'Skoterforbudi'default.aspx 


S5 


VastraGbtaland 


http :yyqisvq. 1st. seAvebsiteyqisvq.htmy'.'iewer. asp 


S6 


Ostergctland 


http :yyq is e. 1st. s eygiseyhtmy'j iewer. as p 



SWITZERLAND 



Symbol 


Region 


Address of geoportal 


cm 


Zurich 


htto :/Awav. are.zh .chj'intem etJbaud irektion/are/d e/g eo inform ation en/gis-zh g is- 
zentrum/g is-brcwser.htm I 


CH2 


Bern 


http JAw/w. be. chitiortali'dei's chnellzy griff/k arten. htm I 


CH3 


Lucerne 


httD Jfmtw rawi. lu. ch/indexfgeoi nform ati on/aeoDortal. htm 


CH4 


Schwyz 


http JHhtm 3Z chyxm I 1 /internet'de/appli catianfd999fti92 6yd2 52 71 yp252 49. cfm 


CH5 


Obivalden 


httD Jfof\V\V. Q\ S- wi. ch/ 


CHS 


Nidv/alden 


http :/j\wav. qi s- w/. ch/ 


CH7 


Glarus 


HttDjfaea.fi. chi'm apsyPu bli c?v isi bleLavers=GH-Rahm en. Rel ief 


CHS 


Zug 


http :!hwm.zu a m ap. ch/zuqm apu'BW 3. as p 


CH9 


Fribourg 


http ://iwav. aeo.fr. chy 


CH10 


Solothirn 


htt d Jh-iww. s o. ch/deDartem ente/bau-und-i u stia's oai 5. htm I 


CH11 


Basel-Stadt 


http :/Awav. qeo-bs. chy 


CH12 


Bas el-Lan ds chaft 


http .Ih't ;\ .v . oeo. bl . chy 


CH13 


Sch affh a l s en 


http :/A"A'av. s h. dVGI S- Karten-L nd- Plaene. &&3. 0. htm 1 


CH14 


Appenzell 
Ausserrhoden 


http ' I ■ Snww a r ch 'd eo artem ente/d ep artem ent-bau-ind- 

u mwelt/ti efbau amiVa eoi nform ationen- u nd-verm es su ngi'3d-geoDortaiy 


CH15 


Appenzell 
Innerrhoden 


htto aeoDortal.chymaD.asDX?totem=CSiAPPLI=4&T DPI SAHrl =KTAI& 

Attr2 =&Attr3=Kanton +AI &ShowPD 1=1 &G ro up =1 A6E7D5B1 0B5222 E1 4FBB61 44 






ES 6QE3AQD 461 47D 5SAQS QAF57ADA6S 01 2 E82 A1 1 &U I C = 


CH16 


StGallen 


htto :/Avww a eopo rtal .chj'm ap . aspx Tintern =1 STopi c=1 SAttrl =KTSG &Sho«PO 1 = 
1 


CH17 


Graubiinden 


httD:."gis.ar.chf 


CM 8 


Aarg au 


httD 5 j'awav. ag. ch/dej'dfrj'geoDortali'aeoportal. is p 


CH19 


Thurgaj 


http JAwAv.thu rgis.ta. chy 


CH20 


Valid 


htto j'AwAv.vd .ch/th em esyterritoi re/i nfo rmations-s u r-l e-temtoi refo Jen et- 
cartographiguey 


CH21 


Neuchatel 


http:yysitn.ne.ch/ 


CH22 


Geneva 


httD :/j'etat. a eneve. chys itgfaccueil . htm 1 


CH23 


Jura 


htto Jfmm. i ira. ctVD EFJSATyslT-J ura/G eo Po rtai l/G eo Po rtail-d i>J ira-To utes- 
Ies-cartes-en-auelgues-clic5.html 



